The amount of ATP was measured at 0, 30 and 60 min after prick-activation in the oocytes treated with mitochondrial inhibitors. As a negative control, the extract was treated with apyrase ATPase. Three independent experiments were performed with technical duplicates. Error bars represent mean ± SEM. *p < 0.05, **p < 0.01, ****p < 0.0001; ns, not significant, compared to DMSO control, Unpaired t-test. For apyrase at 0 min and 30 min and azide at 60 min, Mann-Whitney test was used. (B) The amount of ATP in the embryos treated with mitochondrial inhibitors was measured at the 8-cell and 32-cell stages. There was no significant decrease of ATP by inhibitor treatment. Six independent experiments were performed with technical duplicates. Error bars represent mean ± SEM. *p < 0.05, **p < 0.01; ns, not significant, compared to DMSO control, Unpaired t-test. For apyrase, Mann-Whitney test was used. (A-E) Quantification of normalized SypHer ratio of oocytes treated with 1 µM rotenone (A), 10 mM malonate (B), 10 µM antimycin A (C), 3 mM sodium azide (D) and 6 µM oligomycin. No significant change of SypHer ratio was observed (two-way ANOVA). (F-J) Quantification of normalized mitoHyPer ratio of oocytes treated with 1 µM rotenone, no significant decrease in ratio was found (A), 5 mM malonate, 19.8% at 0 min, 34.6% at 40 min and 35.7% at 60 min decrease in ratio (B), 10 µM antimycin A, 14.5% at 40 min and 16.5% at 60 min decrease in ratio (C), 1 mM sodium azide, 13.1% at 40 min and 14.9% at 60 min decrease in ratio (D) and 6 µM oligomycin, no significant decrease in ratio was found (E). Error bars represent mean ± SEM. ****p < 0.0001; ns, not significant. two-way ANOVA and Sidak post hoc tests.
Supplemental Experimental Procedures
Resource HyPer or oocytes injected with HyPer RNA were imaged using a Nikon TE2000 PFS microscope.
Signals were excited with filters of BP430/24 and BP500/20, and detected with a filter of BP535/30 unless otherwise indicated. Images were analyzed by subtracting background, smoothing, formatting to 32-bit, then dividing using ImageJ. Since the HyPer ratio before activation vary among the different batches of oocytes, the ratio for control before activation was set as 1.0 and used for normalization for all samples.
DETECTION OF ROS BY AMPLEX RED IN OOCYTES
Albino oocytes were injected with 10 nl of solution containing 10 mM Amplex Red with or without 320 units/ml HRP. Time lapse movies were taken every 1 min after injection using Leica M205FA with DSR filter and the camera, DFC365FX.
MEASUREMENT OF ATP
ATP was measured using the ATP-determination Kit (Invitrogen) according to the manufacturer's protocol. Xenopus laevis eggs were collected and immediately lysed with ice-cold 1X passive lysis buffer (Promega) and centrifuged at 13500 rpm for 10 min at 4 ˚C. A 10 µL of the supernatant was diluted in 990 µl water. Then 10 µl of sample or 10 µL ATP standard solution was added to 90 µL of reaction buffer in each well of a 96-well plate. Luminescence was measured using Mithras LB 940 Multimode Microplate Reader. 1 unit/mL apyrase was employed in this assay as a negative control. All experiments were run in biological triplicates and technical duplicates, and the background luminescence was subtracted from the measurement. ATP concentrations in experimental samples were calculated from the ATP standard curve.
IMMUNOBLOTTING
6-10 embryos were frozen in dry ice, kept at -80 ˚C until use, and homogenized in the extraction buffer (100 mM NaCl, 50 mM Tris, 5 mM EDTA, 1% NP-40, pH 7.5) containing cOmplete Mini EDTA-free protease inhibitor (04693159001, Roche) and PhosSTOP phosphatase inhibitor (04906845001, Roche) and centrifuged at 13000 rpm for 5 min. The supernatant was dissolved in Laemmli's sample buffer containing 5% β-mercaptoethanol and heated at 95˚C for 5 min. Aliquots equivalent to 1-2 oocytes or embryos were subjected to 7.5% or 10% SDS-PAGE. Proteins on the gel were transferred to PVDF membrane and incubated with antibodies. The following antibodies were used for western blot analyses:
anti-Xenopus Cdc25C mouse monoclonal (hybridoma, clone DG6 is gift from Dr J. Gannon, The Francis Click Institute, supernatant 1:500 dilution), anti-Xenopus Cyclin B2 mouse monoclonal (1:1000 dilution),
anti-Phospho-cdc2 (Tyr15) (1:1000 dilution), anti-CDC2 (p34) Mouse monoclonal (1:1000 dilution),
anti-Cdc25C (1:1000 dilution), anti-Cdc25C phospho S216 (1:1000 dilution), anti-α-tubulin (1:50000 dilution), anti-rabbit IgG/HRP (1:25000 dilution), and anti-mouse IgG/HRP (1: 25000 dilution). The signal was visualized using chemiluminescence (Immobilon, Millipore).
IMMUNOHISTOCHEMISTRY
Whole mount immunohistochemistry was carried out according to (Chalmers et al., 2003) with a modification in which pigmented embryos were bleached in 10% H 2 O 2 /PBS for 1 hour after fixation. The following antibodies were used: anti-Lamin B1 (1:500) with anti-rabbit Alexa Fluor 647 (1:500) and anti-α-Tubulin (1:2000) with anti-mouse TRITC (1:250). SYTOX Green was used to stain DNA (1:100).
Cleared embryos with Murray's were mounted inside of the ring made of vacuum grease (Dow Corning® high-vacuum silicone grease, Sigma, Z273554) on a coverslip, and another coverslip was put on the top with a slight pressure. Confocal images were acquired by FV1000 (Olympus) using laser 488 and 543 with filter sets for Acridine Orange, TRITC and Alexa 647.
NUCLEAR TRANSPLANTATION FOLLOWED BY HYPER/SYPHER IMAGING
Oocytes injected with 20 ng HyPer or SypHer RNA were matured by adding progesterone and injected with sperm nuclei as described in (Amaya and Kroll, 1999) . Successfully dividing embryos were imaged every 30 seconds for 3-4 hours using filter sets described above.
